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10 0 0 1 ] 

r-^tLxm^M^. FAX. n tLib<7)^I'^1t^ ^-'<7) 

liiitJiJ|3t^«t;P^i-'i>o 
[0 0 0 2] 

^m=f-r-9 tLxm^m^. ^^^i-. fax. =i}i-mRv^fih(Dm^m. 

[0 0 0 31 

- ^ 1:75^^^ < 4^ o T ^ nmmxm^M. n fz v^^t-^. F a X ^ t^O -r - ^ icffl 
[0 0 0 4] 

^l-fe^-if 2 1. ^2-t:>-9-2 2) i:. ^l-t>■^t2 1 (7)$7t;^^^-C<7)®^M 
^^m^-t^^l'yy b Wv:^^ 2 5 ^2-lr>-9-2 2 (n^it%^(n\m,^^ 

(Dmmm^'^ii!>ti-r^f^2 z^y m^vx^ 2 e t> ii2-b>-if 2 2<7)$7fc*T-co 
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^-v: 4/ 



[0 0 0 5] 
[0 0 0 61 

[0 0 0 71 

[0 0 0 81 

5feco2^iJ(7)-b>^t-C3tB:d<7)CCD-f ^-v-tr>-9-<7)t|F'^, 2o(7)-t> 
[0 0 0 91 

i5flx.(i\ [gI2 tc^-r ct ^ ti. C CD -T^ ^ -v-t>-9-tciolt;5>ll 1 -b^-^f 
2 i;S.C/~^2-t>-if2 2t:"<7)^7t^^<7)W^*lli#7j)^ tti;^J^:^|S]75^^ 7 #S <7)® 
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^-v: 5/ 



mii^h 1 5#gco®^t-e<7)9l@(7)lj^-e^>0^ ^ 1 v7 h 2 5-e<o^ 

^ 3 V 7 h V V ^ ^ 2 7 -e<75^iiifi^p®«7:'^^m:'j5ro:^ffi]^^ ^ 4 # g xmhmmw. 

i)^ 5 -cab '^it^^ CCD';-T'f;<-v-t>^t7&^'b <Dmm^^<^^ti 'k^(Dtt 
>t-t';tcfSli (IB'lt) l-^i ^ I3i-;s> ms (a) OJi^i;. ^^^Jjffi^cOr'- 

) $n^o 
[0 0 10] 

2 v-7 h Vv;^ ^ D-t>-ifco^^^^<7)^i5:t=g<7)lii*jS-^^t±i:^i-^03 
[0 0 1 1 1 

[ W.® =^ IPI^i- ^ i6 CO ^^1 

mi-t>^{zMLx^]M^^mi<zm^mmmtix^m^tifzm2^y^t. mi 
■i:y^(D^'^itmi'^^^mzmmm^^. ^Tfe^T-cosE^yjusiim^^f i a^u 
^^t. m2±y^^mmir^^itm^<^\^. i^m.^EK'^m^titz'Siitm^t- 
^mzmmm-^^. '^ytm^<Dmmi<ztiit]ir^m2ii!,t)^^t. m2±>^i: 



2003-3056981 



#11 2002-211224 ^- v : 6/ 

[0 0 12] 

'It -r '2> li^ T-'- ^ ^ §ij mi- ^ IB * -r- ^ f S'lt ftij timx.fzztimit-r 

[0 0 13] 

mMii\^^<^Mmm<^Wim^w^<^m^. min^ti^^xn^ij-r^mmtm. m 
i^y^x(DM^mm<^^tmcmiifj:^ . ztuzuL. m2. msmti^^x 

^) \zti:^o tfz. ^1. m2^y-^x(Dmmt\i>!b(Dmiimm(^w.i)^^W(Dm 
mi\^ti^^x\^ti-thmmmzML. m2^ti^mt. n i m^'j^ix-em 
t}Lkt\Libhm)^h i'^\^^xi)^h2xn^tzWittj:^ . ^3 \^ti^^^<^mmmt 

. mi^ti^^x^tiL\t\^)!b:bW^^h I5lv^r7^-f> 2T'f!lo-r 1 Jp^/^mi;^ 

^)i9. ill m^^igt^'WM«^ai;^jL{ii:i6^m7&^^5^7{»-oTv^n{i\ m<7)2o 

, [0 0 14] 
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[0 0 15] 

1 o(7)tfij^j#o filter ^ CO <h i-^ >r t ^ ^ o J; o m^^iimf ^Rffi'lt 

[0 0 16] 
[0 0 17] 

[0 0 18] 
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^-v: 8/ 



[0 0 19] 

(i 1 o (7)-it^ ^ fi It o ^ <7) t -r ^ C i: § ;i> o i o -c IB *mif l&f 

5/::, mmT'-^omma. ti!>t)^$x'^'<Dmtim^. ii-on^.a-.-e^for^mv^ 

[0 0 2 0] 

iE^etj =^ - 3^ J; ^ ISSt M ^ iiJ ?t-e § o 

[0 0 2 1] 



(00221 
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^-v: 9/ 



[0 0 2 31 
[0 0 2 4] 

«^^{±tf :btLi-\ ^^i&f^-c i ;2>o 

[0 0 2 5] 

1 %mm 

^ o 

[0 0 2 6] 

^%W\(n>m\tmM^W 1{±. CCD (Charge Coupled Di 

ode) ^)~r^^~v^y^2^'hm^\^fz.mMm\%(r>m%m^^. AFE ( 

Analog Front End) 75 -Cf-'v ^ MI^ ^ ) iC^J^ 

^•r-^^5:{t. iifftf%MJI^§B 4 oi*i{3^^^-t'; > ^' - 7 ;^ Hj^ 4 6 
[0 0 2 7] 

-^%w\(j:>'mmmMm. m \ t^^-r c c d v - r ^ ^ - y-b > 

aire CD-fe>^f^:llf^o ) 2 Oh. limE^^S 1 ^#:<7)Kif^^SiH^i-^ 
CPU8 0. CCD-t>+>-2 0 5&^'?><7)3 ai:fjOT-^-n^T'-^ ^-tViJ' 7 6 

ifi'li) -r'i>p«^'; 7 0. ccb-ir>-if 2 0^. afe 7 5:5.d^v^'; 7 0(7)i!)fp 
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mM. 2 0 0 2 - 2 1 1 2 2 4 v : 10/ 

[0 0 2 8] 

1^. c CD-t>-i^2 0{i. 112 (;^i-=t mi'ty^2 \ . m2ty-^2 

2 , ^ 1 v7 h 2 5. ^2 v-7 h WvT.^ 2 6. 0*113 v-7 h 

^27 i:-e«fi&^tL^o 

-e-LT. ^i-t>-if 2 1 {i. ^±Lfzitmz^^cxm,m^mn-f-^^itmi"^^ 

->kjtKUm.^f\.X^j^ho ttz. 112 -t>-»j-2 2 ti. ^l-t>-4-2 1 tW\C^it 
[0 0 2 9] 

^ . ^ 1 -> -7 2 5 ii. ^ 1 -fe 2 1 <7)^7t^^75^^^« L t'cSi^ 

^!lL/^«ffi^®^jt^i LTtB:^Jj^^-OUT 1 i)-hm^mt)L. ^2 v7 M^v 
X^2 6{i. l|2-b>-9-2 2 0^^m#@(7)$^^i^O«#^1®>5rt;^lt. Hi i> 

7 vx ^ 2 5 t [5)^*o^ri-em:':Si^o u T 2 tcM-^^m;': ^ 3 v 7 h v 

2 7{i, ^2-b>-9-2 2<7)^i^c#g(7)$7fc^^<7)^#^®.5'{z${tHl v 

7 h ^v>?>^|wi#<7);^-^-em:;^jS^0UT 3 tcjiis;>:tiitJ-t'5>o 

[0 0 3 0] 

tfz. HI, H2-fe>-'f2 1, 2 2 <7)^^^T-0^5cililf*(i. m2\,Z7r.-tmx 
yj^^<^|jliiPf1$^®^7&^^7^ig-e, 15^iiM*i5:^^'9ji. H2 v7 h Vi;x^X<7y 

[0 0 3 1 ] 

tfz. AFE75(i. CCD-t >-»f2 OOi±itl5Si^OUT 1 -OUT 3 /^i^ibcT) 

7 7 t-^^h^j:^o ^LX. AFE7 5{i. C C D-fe 2 0 tJ-^jOA;':] ^-^t > 7° 
;u4-^-;UKL. ^n-e^t^^ ^^PSoTH^-e, ^--^ty-t yhmiEmm^m-r^^ 



ffiaE#2 003-3056981 
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i^' : 11/ 



^^-^WCH 1 t LT^tt. m:'J^T0UT2Om:'j^^^>^wl/CH2 t LX^ 
[0 0 3 21 

^T^c. mW.mWmU4 Oa. v^;bi9);E>AS IC (Application 
Specific Integrated Circuit) XW-f&^fl. AF 
E 7 5 0ttij^^$IJ!^-t-^AFEn> hn-;prn -y 4 2 . C C D -t 2 0 O 
m'f'kmmir^ r/^^^ ;^ > h D-;i^rn ■yi>'43. FIFO (First I 
n First Out)^-t'; ^Wt. AF E 7 5 >0^'b<7)iB^T-*- ^ 

7°'; > LT F I F o ^ ^ V mei^i-^ r- df^y-f')y vtu y ^ 4 4 . f-'- 

[0 0 3 3] 

ffi'lt-r ^ > ;n ^ihmt^mmm^ v v x ^ e i ;s. u^^^feo^^ir^^^&ii* ^: ir 

iil^^l§:^i]Px.fJit^sE'lt-r^^^>^^^^l?x^ili«l^^^v;^^ 6 2. [wi^fi 

(Z^^>T^;l.CH2 KHt^^^y ^-Jl'2W.&^ti^Mm^^l^i^^^^ 6 S^S.^^^ 

^ ^^wu2flX:&®*iS:iS^Uvx^ 6 4, ttzmmz^^'y ^^)UCH 3 iizn-t^ 
^ > ^> ;v 3 ^iir?^$&lij*f5^ V ^ 6 5 S.?/^ ^ > 3 IjlM^IS:!^^ v 
v;^^ 6 6^i:-~75-l^^^)^ #1/ vJ^ ^O^^ti, ISm^^^ffi 1 OfetflBf tiC P 

u 8 0 tcJ; i9»|;?i^ ti^o 

[0 0 3 4] 

n y 4 3 ^^^ib^T^/N-^vx-fg-^-e:^ ^yhT-y -f-fh iJ^y^ 5 3. RZf. MJ^Sir 
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5 2 tT-VM>^3 > h u-)V7'u 4 3 ^^h<D^4 5 > ^^'^-^ O^SW ^ tB 
;^ji--5>AND^T-5 1 -rliliK^t^rv^^o J:k^g|5 5 2{i, "7 V -7°V n y y 
HISS 5 7 <i:. Jt^f?5 8 <!:. W^^^^^ y -f- 5 9 ^-Clti^c^nTv^^o ^ 7^c^ 
Jt^^5 8<7)ai:'Jt::=t «9 "7 y 7-7 n y 5 7 (Dtht}:^^^i\:ir ^ X ^ 

ij^y b 3<Dm.i}^mn^^:^4 y'i-b 9i)^h(DmXALt^j:^t TiJ "kHitilr 
ho tfz. ^ "Oi^X-X-f 5 9 (i^ "7 'J y -7°7 n y -j^lelSS 5 7 ^offi:^j<7);tt,^Ji 

■7°[pli^5 7 C7)t±i;^j(7)'fii7!>^- roj O^t-g-. lZjiP?f1^®*l3:^l/vX ^ ^SiRL. T 
[0 0 3 5] 

tfz. T-vs"^ X n > h n — ;l^-7'n y 4 3 {i. C C D-fe >-9- 2 0 ^^^<0]ij^jt 

-^<7)aitiBfrBi-e?^s ^jtiw«o/N°;L';^'fS-^-eab^->7 yy~ hjt-^s h v-7 h 
p V ;^ ^ <7)irf tt-e?^ t^iSWT^ 180 j^tiz:*a co ^ 2 o co^gf^v^-e ^ ^ 

fS-^RS =^CCD-t>-9-2 0 tcai:':-r'2>o ■fvsvr;^3> hn-;i'rn 

-7 4 3 (±. -bV^^ ^ 7 6 -eiliR-r ^^-v >^^;m*tti>L7t:lXM-^^J^[e]if§5 
0 C7):^7 -7 > 5 3'\(7)^-r /^)i'Mn^'k^ti-tho ^<7)yN°;Vy^^-^{± 

. AFE 7 S^O-trl^iJ'^ 7 6 "CO^ -^^ > ^) ^x. ^ ^ ^ :/^*mwi^L-C 

v^^o v-7 hr- h>ft^SH<7)^^ ^ i^jijf -^^fiKHIl^ 5 0 <7):^? 

•7 > ^ 5 3 4^<h-^ 'J -b hi-^ ct ^ lc4-c>-Ci/^^o 
[0 0 3 6] 

«ft^^^et:\ CCD-t>-9-2 0<^^K ^2-fe>-<^-2 1. 2 2 
-eoS^jf^^. ^1 75-ib^3 v-7 M^v>^^^-<bai:^J LT. lii^T'-iJ' i: LT 

-^{i. ^2 -t>-<f 2 2 y^^ibM^T-'-^ t> CCD-t^-ij-2 0 ^ 6 ^-r 
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[0 0 3 71 

t-f. CCD-b>Ht 2 0 tCiJV^T. ^ 1 •fe>-if2 1 Umrlll<7) v "7 h hjf-^ 

7^9 2 5tlW-r-i>o S/c. IWIi:<02-t>-9-2 2Hov^-C^>. fSm#S<7)^^ 
S2 v-7 h IxvT. ^ 2 6 13. ^l5:#B(7)^^*Tc7)«i^7!)^^^3 V 

V \vv7.9 2 1 \zi^m-t^o 

[0 0 3 8] 

^Xt;^ 1113 CCD-t>+h2 0<7)#ai:tl^^OUT 1 -OUT 3 0 

[0 0 3 9] 

^LT. m;byroT-OUT 1 -OUT 3 -ecoSE^fb^^J^^-r^B^^a-^^^^tb, 
•J-by hM-^R S;6^^5S>i>S-e<7)rBlt3AFE 7 5 <7)#^ ^ > ^>;^C H 1 - C H 3 "C 

> ai:^'^T-OUT 1 -OUT 3 o®^'ft-^^-9->7';i/'-^-;i/ Kb. -eo-if VT';!/ 

[0 0 4 0] 

itLf,(7)^-b>-9-(7)mi^:6^^^v7 h VV7.^[Z^ V) v-7 h $^r> AFE 7 5 
>^-^;WCH 1 - CH 3^tc-9->7';l^'-}^-;l/ K$tL. :t7-t >>' bMIE^tt 

>XiiZ^ AFE 7 SO^^-^V^Wl^CH 1 -CH 3t:-i^->7°>'^'-J^-;V K^n. :t 
yty hniE^fifzin-^ii. tU^^7 6X. 1114 (a) ti^-fliH. teM^5^n 
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^-v: 14/ 



[0 0 4 1 ] 

6c7)ai;'j<h|0li:i§««-eilI5 (b) (D^n\^. T-^u vm^i)^hT-'i/ 9 )vm^^^ 
[0 0 4 2] 

[0 0 4 31 

■ ^^yy{-)\^CYi2(r>m%T~^if{^/Y)^^^llij-h^1r}^'kv^n 
. xvs-^ X n > h n - n ^ 4 3 /i/^ 5^ ^ > ^-^ ;v C H 2 tiJirttSi-^ ii^y 9 

5 3 icML-c/N°;i^7.#^y65^ai:^$^:^7 >^ 5 3 7&^^p^'>> \ r y-f-f^o -i^^ef 
. iticgps 2C0 7'; y^'^ny 7°lllj^5 7 0^a«8iii{i roj <rytz^. Wnm^:^ 

4 y^5 9-^^^^y^^)i'2^&mt^mmm^i^i^'^9 6 3 ^tm^L. ij^yy^ 5 

3 (T^iil t 5 8 -e j:b^ LT. >^'>>^53 OfjlT^i^^f^ > 2 ^iiP^i^f^® * 

f^avv:^^ 6 3<7)ft-eab'2» r4j J:bic^5 8<7)ai:'j7i^^ ru t 

h n-;l/rn y ^ 4 3 7!j^^O/^•;^X'ft-^75>^^5^-Cv>^rB^, 1:0^^ TlJ 

[0 0 4 41 

^59 -CO^^tJ?^ ^ > ;v 2 flX^M^I^fx^ l^vX^64i:^«9> Jt^^^O 

{Wij'yy^ 5 3 ct < '^^T'c*^). i:b^§?5 Soai^'Jfi^t;^" TO J tti:^o 

^\yV7.9 6 4(om.xhh rsj Jiii.±i:^^ jtic^s 8<7)m^i^^^ ru 
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^-v: 15/ 



^)^ -7'; -y y7n y T'HIj^S 7 ^Kif^^-ttT foj <7)t±i:^j L. 7-vs-^>;=/>h 
n-;i/rn y ^ 4 3 75'^^^^*>'^;^^f-^7^>^5^■C^ KDmiJf)^ TO J 

^ ih ^ -2) o 
[0 0 4 5] 

ij^mmt^'^Vy ^ 9 6 5<7)jjt r4j Jii.J^coit-^ti. r-vs-f ^i^n > hn-;wrny 
^' 4 3 ;5^<b<7)/N°;i/>!sjf-i-;6^'^-CV^^r^, AND^i^S 1 r 1 J .h^^o i?"^. 

6 2<7)^ n 6j m±<7)t#'^, ;!g.c/^-v>^>;i^cH3<7) 

^^e>(Dm. r9J J':Jl±<7)Jt-^H, 7"V-^"^X3>hn-;i/rny^4 3/0^^<7)/N°;v 
X^ft-^TS^^^T^. AND*^5 \ roj <7)t^ ^4^-2)0 
[0 0 4 6] 

9 4 4X\ :^iA>(S-^^BS;liI]^5 0O3 ocOAND^T-5 1 cOV^-rtL^^com;d7&^^ T 

ij ^>^o7t^ ^ ^ ^^r-e-^-^^-'; v^^'^tL. f i fo^^^; tifan^tL^o ^ 

I 0 0 4 7 1 

-^13. T-*- ^ -9- > -7° > ^'•y n -7 ^ 4 4 <7) F I F O ^ ^ tiffi'lt ^ ;h./;iii^-r* 
testis L V ^ - T-V > ^'M. > v:^IE. BgffiIEO?t»:M3l7&^^^f ^ tl^ o 

[0 0 4 8] 

mtEijf 2003-3056981 
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> ^ {i -tr 7 h^fi^t^l<z^ CCD-t>-9-2 0(±. 5fe<7)®^<t-^<7)m:^J =t L 
■Cv^;&PBltc^i:?5:t/^2-b>-9-2 1, 2 2 ^z^m^nfzW.^^ . SS#->-7hV 
v;^i5'H|f,Mi-;i)o ^LT. ;iJ.TIwI1tt3CCD^r>-9-2 0 7i>-'b®*M-^*ai:'J t 

X. ^^'jTOiiieii (IB-It) -r^^-e<7)iij{^^^0i5-ro 

flXiifs-^^^HIl^ 5 0 * > ^ 5 3 75^ ^ ^ > ;H ~ 3 lit^^i^f^®*!^^ 
l^i/y^^ei, 6 3. 6 5 m^^oMfim (of «9-f-^>^-«;WCH 1 {i7l@. ^ 
^ >^WWC H 2 {±4^0. ^-V>^-;i^CH3(i4j@o ) l^X± t ^j: -o X h it^U 5 
2 (DiatJ-^^ [ I ^ t^j:^. AFE 7 5:^^hlht)^i^^^^^^^-)^<^Mmr-^ iZ 

-/U -y^ 4 4X"^y-fV y^^'^fl^ho tfz. ^ ^ > :TWH ~ 3 IXM^^f^^ 

vx^ 6 2 . 6 4 . 6 6izm^commti ('^t^^^y^-^)^cHiai em. ^ 

>^^;VCH 2 tiSlH. ^^WL'CH 3 (i 91So ) J^_L^ 4-o-C7i>^«bJtieg|S 5 
2<7)m:^:6^^ roj iiJ^O. AFE 7 5^^hlht)^fi^'^^>^-f^<^M1^r'-^iZ 

[0 0 4 9] 

ioT. 05 (b) <7)J:9t;||l~0 3v-7M/v;^^ 2 5-2 7/^)^^m:'j1-^ 

C;atcJ:i9> 7 0-\^it?A>^®*T-'-^c7)gE§i (ffi'lf) ^Mi^-r-i:^^^ 

ti^^i; 7 o<7)T-*-iJ'^tb;^-r^^t::^. f-*-^*75^^^=^ < »)3l< tti^'j-ei. 
2 mi&i^o] 

^imM^-e{i> iX5i«-^^^iiii^5 o<7)jH-^^fflv^T. 7"-^-9->y;> 
^rn y ^ A A<r>-^yy) yv9^ < y^^m^S.Lxy^^f2i>(D^. ^2^mMx 

4 XMm-t^ Xo^ZLfzii (DX$>^o 
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^-v: 17/ 



[0 0 5 0] 

r-^-^y-f') y^-ru a A tc^t L-9->7°'; y^(D^^ ^ y^^m-^^tn 

[0 0 5 1] 

^ (ot 19 CCD-t>-if 2 0cO3^-v>^^;l/55'(O'ft-^T-'-^) ^^It^^^C. 

^l^^M^ll J; , ^'^^^J' 5 3 hT-yT'L. ^ ^ > ^WH 

1^ V ;^ ^ 6 1 'BiV^ -^y^^)vi ^M^i^lx^ p ^ 6 2 . -f- ^ > ;twi/ 2 
^ii^$&®^f5^ V X ^ 6 3 > ^-^ ;v 2 ^M^miS^ V'JT.^ & A. 

^^y^^)V3 M^mt^mmm^ uv:^^ e 5Rrf^^y^)V3 mi^mm^m^ v 

v>^^6 6cOM^> ^-^^^ 5 SOflt^:. -eti-eti^irb^gl^ 5 2 Tjrkfc L. ^ 
[0 0 5 2] 

^■=e>; ^ >^--7a:^XllI{E&4 6 {i. i%^7"-^MIllS&4 5 ii-h^^'fM^fz 
;H ~3l3tii^$&®mf^^^v>^^ 6 1. 6 3. 6 5iZt^^(Dmm^J^^±^ < 

, ^^^] 1 ^^(om%^^m^-hfL:bo -tfz^ 4 y 7.m^A 6 

X^^^) 7 0 tc* ^ ^ -ir > ;H ~ 3 U vX rJ' 6 

2. 6 4. 6 6izn^(Dmm^i':^±t^j:'or:^^hmt}^*t^r-^iznLxii. 
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- ^ fz tt ^ ^ 'HC f Eli ( lE'lt) $ n >5) o 
[0 0 5 3] 

±.^Lfz. C CD-t^-9-2 0<7)^ l-t^-9-2 1. S2-fe>-9-22. ^Iv^h 
V V X ^ 2 5 . ^ 2 V -7 V ^ 2 6 . ^ 3 v "7 h v X 3^ 2 7 (i. ^n^ti 

^^mi^zidifi,^ mi^y-^. m2-ty-^^ mm^ti^^. m2^ti^^. ms 

[0 0 5 4] 

tfz. AFE 7 5:6^ :*:|§0^t;43tt^^l^¥IS'C\ ^ U 7 0 SftT^"- ^ 
K'lt^l5t:\ ^ > ;H - 3 ^ii^^&iii^l^^ W v'';^ ^ 6 1 > 6 3. 6 5 
$&®*1f $gfe'lt^m®^T\ ^ ^ > ^WH 3 V V X ^ 6 2 . 6 

4. 6 6;^N mmm.mm.%m^^x\ ix^jt ^^^mi^ 5 o . 54^6^ mmr~ 

[0 0 5 5] 
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